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Description 

The present invention relates to a flavor release 
material and method of producing the same. 

In the cigarette and tobacco industry, there has 
been considerable development associated with 
the enhancement of tobacco, cigarette paper, and 
the production of a new and improved cigarette. To 
improve the flavor and aroma of a cigar or ciga- 
rette, flavorants have been added to the tobacco to 
enhance or alter the taste and aroma. In addition, 
tobacco substitutes have been blended with regular 
tobacco to enhance or alter the taste and aroma. 

Briskin et al. (United States Patent 3,608,560) 
discloses a smoking product of oxidized cellulosic 
material. The filler is made of cellulosic material 
containing combustible carbon. Martin et al. (United 
States Patent 3,993,082) is a tobacco substitute 
made with cellulosic fibers and pulverized carbon. 
Kirkland (United States Patent 3,461,879) teaches 
an oxidized cellulose tobacco substitute. The sub- 
stitute is made of oxidized cellulose in the form of 
gauze or pulp that may be blended with other 
forms of cellulose, polymers or tobacco. Flavoring 
agents such as menthol, tonka bean, or powdered 
deer tongue or licorice may be added to the cel- 
lulose material. 

Other cellulosic tobacco substitutes have been 
disclosed. Boyd et al. (United States Patent 
3,943,941) teaches a synthetic smoking product 
made of combustible flexible fibers and a volatile 
substance. The flexible fibers contain at least 80% 
carbon by weight, and the volatile substance may 
include flavoring agents such as formates, ace- 
tates, propionates and butyrates, terpineols or high 
molecular weight alicyclic alcohols, menthol, vanil- 
lin, or tobacco extracts. Boyd et al. (United States 
Patent 4,044,777) is another synthetic smoking 
product comprised of flexible self-coherent carbo- 
naceous material. 

Carroll (United States Patents 3,369,551 and 
3,369,552) teaches a product and process for pro- 
ducing a tobacco substitute. The tobacco substitute 
is made from leafy plants such as lettuce, cabbage, 
broccoli, collard, kohlrabi, spinach, and papaya 
leaves. The product is made by stripping the leafy 
material of substantially all of its ingredients except 
the carbohydrates and nitrogen compounds. 
Flavorants may be added to impart the taste and 
aroma of tobacco. 

Another area of development in the cigarette 
and tobacco fields is the development of flavored 
paper. The flavoring agents added to the cigarette 
paper may also enhance or alter the flavor and 
aroma of a cigarette or cigar. 

Cogbill et al. (United States Patent 4,505,282) 
discloses an inner liner wrap for smoking articles. 
The inner liner is comprised of combustible porous 



sheet of cellulosic fibers and finely pulverized po- 
rous carbon particles. Flavor materials may be ad- 
ded to the sheet at any point, but is preferably 
added to the slurry. The flavoring materials include 

5 St. John's bread, licorice, glycyrrhizin, ammonium 
glycyrrhizinate, Clary Sage Oil or Absolute, 
sclerolide, lupulin, vanillin, menthol, nicotine, and 
tobacco extracts. Cline et al. (United States Patent 
4,225,636) teaches a high porosity carbon coated 

10 cigarette paper and method for making the same. 

Engineered or synthetic cigarettes have also 
been developed to enhance and improve the flavor 
and aroma of the cigarette. Bennett (United States 
Patent 3,738,374) discloses a cigar or cigarette 

75 having a substitute filler. The cigar or cigarette has 
a tobacco substitute with a minimal amount of tar. 
The substitute is made of carbon or graphite fibers, 
mat, or cloth, associated with an oxidizing agent. 
Owens Jr. et al. (United States Patent 

20 3,902,504) discloses an engineered cigarette. The 
invention is a modified cigarette incorporating a 
tobacco column having a tobacco substitute of 
shredded carbon filled paper with the tobacco in 
increasing amounts toward the butt end of the 

25 cigarette. These cigarettes are claimed to display a 
more level yield of constituents in the smoke from 
tip end to butt end when measured on a puff by 
puff basis. 

Banerjee (European Patent Application 

30 027091 6) discloses a smoking article with improved 
aerosol forming substrate. The smoking article 
uses an aluminum capsule within which carbon 
particles are located. The flavoring agents are ad- 
sorbed within the carbon and are emitted when 

35 heat is added. 

Several problems exist when flavorants are ad- 
ded to tobacco or cigarette paper. Unless a flavor- 
ant is fully adsorbed by a active surface agent, 
such as carbon, the flavorant tends to migrate. 

40 When the flavorant migrates, it moves to other 
areas of the cigarette, such as the paper and filter. 
In conventional cigarettes, some flavorants such as 
menthol migrate to all parts of the cigarette. Since 
menthol will migrate, the carbon fuel source as 

45 described in Banerjee is a logical site for the men- 
thol to migrate to, this migration could cause an 
"off taste." There are applications where it is desir- 
able to lock in the flavor so it does not migrate. 
There are some advantages to locking in flavorants 

50 as some have unwanted odor or need to be unob- 
vious. 

The aroma may also be affected by flavorant. 
With time, flavorants may migrate to the adjacent 
packaging of the cigarette or cigar. The effectle- 
ss ness of the flavorant may diminish with continued 
migration. When the flavorant migrates to the pack- 
aging or other areas of the cigarette or cigar, 
exposure to the atmosphere hastens the diminish- 
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ing process. A box of cigarettes exposed to am- 
bient air tends to lose its flavor very quickly. Thus, 
there is a need for complete adsorption of the 
flavorant onto a medium to eliminate the problems 
associated with migration. 

Another problem arises when flavorants are 
added to tobacco and smoking articles. In a normal 
cigarette, added flavorants provide an inconsistent 
release of additional flavor or aroma as the ciga- 
rette is smoked. The first puff has a concentrated 
amount of flavorant, but as he cigarette is puffed, 
the flavorant decreases so that the last few puffs 
contain little or no added flavorant. 

An approach to resolve this problem is dis- 
closed in US-A-3 236 244, which is drawn to a 
cigarette filter with volatile smoke-flavoring agent 
substantially adsorbed on an adsorptive material 
from which said flavorant will be eluted by and 
depending on the amount of particulate matter in 
the tobacco smoke. There is still a need for the 
controlled and reproducible release of flavorant 
from a medium when exposed to a known elevated 
temperature. 

This and further objects are solved by the 
flavor release material of independent claim 1 and 
by the method of independent claim 10. Further 
advantageous features, details and aspects of the 
invention are evident from the dependent claims, 
the description, examples and drawings. 

The material of the invention is made by com- 
bining a fiber portion with a carefully determined 
amount of active surface agent. The holding capac- 
ity of the active surface agent is determined before 
flavorant is added so as to provide a consistent 
release of flavorant when exposed to a predeter- 
mined elevated temperature. 

The present invention provides a flavor release 
material and method of producing the same. The 
material is formed with a fiber portion and a spe- 
cific amount of active surface agent. An active 
surface agent is defined for the purpose of the 
invention as a granular material which has been 
formed or treated so that it has an extremely high 
internal porosity. Examples of such material are 
activated carbon, molecular sieves and polymer 
microsponges. Once the flavor release material is 
formed, it is then analyzed to determine the con- 
tent of active surface agent. Based on the content 
of active surface agent, the amount of flavorant is 
selected and added to the material. Once the 
flavorant has been added, samples of the material 
are tested for flavorant content. The relationship 
between the amount of active surface agent and 
flavorant is critical in the effectiveness of the 
present invention. 

It has been found that active surface agents, 
such as carbon, have the ability to adsorb signifi- 
cant amounts of flavoring agents. Inventors of the 



present invention have discovered that at a con- 
stant known elevated temperature, different results 
are obtained when varying amounts of flavorant are 
added at different levels of adsorption to the active 

5 surface agent portion of the material. When a small 
amount of flavorant is adsorbed, there is little or no 
flavor emitted when exposed to heat, thus the 
flavor release material is ineffective. When a large 
amount of flavorant is introduced to the active 

w surface agent, the active surface agent is unable to 
adsorb it all and there is excess flavorant in the 
material. The excess flavorant is undesirable in that 
it is subject to migration and deterioration with time 
and exposure. 

75 The inventors of the present invention have 
found that it is desirable to have complete adsorp- 
tion of the flavorant into the active surface agent. 
With the active surface agent fully saturated with 
flavorant, the active surface agent "locks in" the 

20 flavorant and it is not released until it is exposed to 
a known elevated temperature. Furthermore, the 
flavor release material is able to be released in a 
controlled reproducible manner. The amount of fla- 
vor desired to be released is controlled by the 

25 amount of active surface agent added in the ma- 
terial formation process as well as the percentage 
of flavorant adsorbed in the active surface agent 
and the elevated temperature to which the material 
is to be exposed. 

30 In a smoking article, the heat source remains at 

the tip. A stream of hot air (aerosol) travels the 
length of the cigarette into the filter. The present 
invention carefully positions the flavor release ma- 
terial a certain distance from the heat source so 

35 that the aerosol temperature is fairly constant. The 
temperature to which the flavor release material is 
exposed is an important factor in determining the 
amount of active surface agent and flavorant to be 
added to produce an effective product. 

40 For a given temperature for flavor release, a 
determined amount of active surface agent must be 
added in order to form the invention. Once the 
material is formed, it is analyzed to verify the 
actual content of active surface agent. With the 

45 content of active surface agent known, the amount 
of flavorant to add is determined so as to reach but 
not exceed the adsorption level of the active sur- 
face agent. Flavorant is then added to the material 
in accordance with that determination. Finally, the 

so material is tested for flavorant content to verify the 
actual amount of flavorant adsorbed in the active 
surface agent in the material. Both tests for content 
of active surface agent and flavorant are conducted 
for the purpose of controlling the addition pro- 

55 cesses. 

Generally described, the present invention may 
be made by initially using accepted paper making 
processes in combining a fiber portion with active 
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surface agent. The fiber portion can be made of 
cellulosic or synthetic materials. The active surface 
agent may be activated carbons, molecular sieves, 
polymer microsponges, and other such materials 
as are known active surface agents. The two ingre- 
dients are combined and formed into a sheet. Sam- 
ples of the sheet are tested for active surface agent 
content. 

Effectiveness of the present invention is highly 
dependent upon complete adsorption of the flavor- 
ant in the active surface agent. Thus it is important 
to determine the amount of the active surface 
agent before the addition of flavorant. Furthermore, 
the controlled reproducible emission of fiavorant 
can be specified based on a given temperature. If 
the smoking article aerosol temperature is known, 
then the flavor release material may be manufac- 
tured to contain a particular amount of active sur- 
face agent and flavorant so as to emit a controlled 
amount of flavorant in the smoke. 

Flavorants in liquid form may be added by 
printing. Other flavorants are added in vapor form 
and done by passing the sheet through an at- 
mosphere of vapor. The printing process involves a 
lower roller having a cellular like surface and an 
upper rubber roller. A portion of the lower roller is 
immersed in a vat containing liquid flavorant. As 
the lower roller rotates, the roller surface contacts 
one side of the paper as the material moves be- 
tween the upper and lower rollers. The flavorant is 
transferred to the material. After the flavorant is 
added to the paper, the paper is rolled up and 
wrapped to inhibit the escape of any flavorant until 
fully adsorbed. Tests are performed on samples of 
the material with flavorant added to ensure the 
proper amount of flavorant has been adsorbed in 
order for the present invention to operate effec- 
tively. 

The present invention is not limited to applica- 
tion with smoking articles, but may have many 
other uses. Furthermore, the present invention is 
not limited to sheets but may be formed into other 
shapes such as cylindrical rods, pyramids, or 
cubes. 

Thus, it is an aspect of the present invention to 
provide a new and improved flavor release ma- 
terial. 

It is a further aspect of the present invention to 
provide a process for producing a new and im- 
proved flavor release material. 

It is a further aspect of the present invention to 
provide a flavor release material that eliminates the 
migration of flavorant. 

It is a further aspect of the present invention to 
provide a new and improved flavor release material 
where the adsorption of flavorant is precisely char- 
acterized so as to provide a controlled emission of 
flavorant. 



It is a further object of the present invention to 
provide a new and improved flavor release material 
where the flavorant is determined to be adsorbed 
into the active surface agent of the material and 

5 thus is not susceptible to migration over time or 
exposure to ambient conditions. 

It is a further aspect of the present invention to 
provide a new and improved flavor release material 
that when used in a smoking article provides a 

10 controllable composition of flavor and aroma re- 
leased with each puff. 

It is a further aspect of the present invention to 
provide a method for producing a new improved 
flavor release material whereby the active surface 

75 agent content is specifically controlled and related 
to the aerosol temperature. 

It is a further aspect of the present invention to 
provide a method for producing a new and im- 
proved flavor release material whereby the flavor- 

20 ant is specifically determined to be completely 
adsorbed within the active surface agent so as to 
eliminate any migration of flavorant over time or 
exposure to ambient conditions. 

Other objects, features, and advantages of the 

25 present invention will become apparent upon read- 
ing the following detailed description of the em- 
bodiments of the invention, when taken in conjunc- 
tion with the drawings and appended claims. 

The invention will now be described with refer- 

30 ence to the accompanying drawing, which illus- 
trates a preferred embodiment of the flavor release 
material and process for making the same, and in 
which: 

Fig. 1 is a diagrammatic representation of the 
35 process of the present invention. 

Fig. 2 is a graph showing the relationship of 
the carbon tetrachloride pickup in grams per 
square meter to the percent activated carbon in a 
paper sheet. 

40 Fig 3 is an illustration of a device used to 

measure flavor release from the flavor release ma- 
terial in accordance with the invention. 

Fig. 4 is a graph showing that the amount of 
menthol release at specified conditions can be 

45 predicted by a carbon tetrachloride pickup in the 
sheet material. 

Fig. 5 is a profile of the menthol release from 
the flavor release material, formed into a plug, and 
placed in a simulated cigarette structure. 

so Referring now in more detail to the drawing, 
which illustrates the general process of the present 
invention, the first step of the present invention 
involves combining the fiber portion with active 
surface agent. The fiber portion of the material may 

55 be comprised of cellulosic material such as wood, 
tobacco, flax, or synthetic material, such as polyes- 
ter, cellulose acetate, or polypropylene. The active 
surface agent may include activated carbons, mo- 
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lecular sieves, or polymer microsponges, and other 
materials as are known active surface agents. 

The preferred shape of the present invention is 
a sheet. The fiber portion and active surface agent 
portion are mechanically mixed and, using conven- 
tional paper-making techniques, a sheet is formed. 
The two techniques most commonly used in the 
present invention include wet laid or dry laid sheet 
formation. The preferred process is a wet laid pro- 
cess. 

After the sheet is formed, it is dried with the 
moisture content carefully monitored. The moisture 
is controlled by means of a feedback loop which 
also controls the basis weight or weight per unit 
area of the sheet. The feedback loop controls the 
dryer temperature, so if the sheet is measured to 
have a low moisture content, the feedback loop will 
automatically lower the temperature of the dryer. 
The preferred moisture content by weight for 
sheets made containing tobacco is between 10- 
16% with 13% being the optimum amount. For 
sheets made entirely of wood, the moisture content 
range is 4-7% with the optimum ambient being 5% 
by weight. It has been found that material made 
with tobacco having a moisture content that ex- 
ceeds 16% by weight is prone to mold. Material 
having less than 10% water by weight is consid- 
ered too brittle to undergo processing. 

After drying, the sheet is then tested for the 
content of active surface agent. Active surface 
agent content is important in the effective operation 
of the present invention. The amount of active 
surface agent may vary between 0.1-40% by 
weight, with the preferred range being 15-35%. 
The amount of active surface agent added depends 
on the desired amount of flavorant to be emitted for 
a given set of conditions. The conditions include 
adsorption level, temperature and the type of 
flavorant added. For example, it has been found 
that a smoking article having 17% carbon by 
weight fully saturated with menthol emits 450 
micrograms of menthol at a temperature of 1 50 • C. 
Thus, the amount of active surface agent in the 
sheet must be known in order to determine the 
proper adsorption of flavorants in the active surface 
agent. 

The preferred active surface agent is carbon. 
The test to determine the carbon content in the 
paper is to test the adsorption of carbon tetrachlo- 
ride (CCU)- The same test may be used in deter- 
mining the content of molecular sieves and, in 
theory, molecular sponges, or any other known 
active surface agent. 

The amount of carbon in the flavor release 
material can easily be determined by determining 
the amount of carbon tetrachloride adsorbed in the 
carbon. This relationship between the carbon tetra- 
chloride adsorption in grams per square meter and 



the percent of a specific activated carbon in the 
sheet is shown in Fig. 2. Samples measuring 10 
cm wide by 25 cm long are used for the test. The 
test is carried out in a controlled environment 

5 chamber held at 50% relative humidity and 22 • C. 
The samples are suspended on a balance hook 
extending from a Sartorius balance, or the equiv- 
alent, having a bottom loading capability and 0.001 
gram accuracy up to at least 10 grams. The sam- 

ro pies must be allowed to equilibriate in ambient air 
for ten minutes. The samples are then weighed and 
recorded. Within a balance enclosure, the samples 
are then exposed to an excess of carbon tetrachlo- 
ride (CCU) placed in a 1000 milliliter resin kettle. 

75 The samples should be exposed to carbon tetra- 
chloride (CCU) vapor for ten minutes. The samples 
should then be weighed and recorded. The amount 
of carbon tetrachloride pickup as a basis weight 
may be calculated using the following equation: 

20 

BWct = CCU pickup, g/m 2 = 40 x (W, - W,) 
Where: 

Wf = final sample weight (after exposure), 
25 grams. 

W| = initial sample weight, grams. 

After the amount of active surface agent is 
determined, flavorant is added to the sheet. The 
amount to be added is determined by the amount 
30 of active surface agent in the material, its holding 
capacity for the specific flavorant to be used, and 
the desired level of adsorption. Flavorants include 
flavors and fragrances such as menthol, and to- 
bacco vapor. 

35 The preferred method used in adding the flavor 
for flavorants in liquid form is a rota gravure tech- 
nique. The procedure involves a lower and upper 
roller between which the sheet passes. The surface 
of the lower roller contains cells preferably 

40 quadrilaterally shaped where the ends are angled 
outward. The cells help to transfer the liquid flavor- 
ant to the sheet. A portion of the lower roller is 
immersed in the liquid flavorant so that the cells 
adsorb the liquid flavorant. The preferred flavorant 

45 is menthol. In the present method, the menthol is in 
molten form. As the lower roller rotates, the cells 
transfer the liquid to the lower surface of the paper. 
The upper roller is comprised of rubber or a similar 
substance and controls the feeding process. 

50 The surface of the paper is important in the 
transfer of flavorant. In carbon paper there is a 
carbon rich side and a carbon poor side. Transfer- 
ring flavorant to the carbon poor side results in a 
better transfer due to the smoothness of the sur- 

55 face which enables the roller to obtain better con- 
tact. Parameters of transfer of flavorants that are 
well known to the art must be considered (such as 
flavorant viscosity and surface tension) when using 
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this process. Additional factors that influence the 
flavorant transfer are the line speed, and the cell 
size and shape, and the pressure between the 
rollers. 

After the flavorant is added to the sheet, addi- 
tional water or lubricant such as glycerin may be 
added to the sheet to ensure that the material has 
the desired moisture content. If the sheet becomes 
too dry, it will become brittle and difficult to handle. 

After the flavorant has been added, samples of 
the sheet are tested to determine the actual flavor- 
ant content. The test to determine flavorant content 
is a gas chromatography test wherein solutions 
containing a known amount of flavorant are com- 
pared by means of gas chromatography with the 
test samples to determine the amount of flavorant 
in the test samples. 

A gas chromatograph is used to separate the 
menthol or other flavorant used from other extract 
components and to measure its concentration. The 
gas chromatograph is calibrated with a standard 
solution having a known menthol concentration. 
Comparison of gas chromatograph results from the 
extract with the standard are used to determine the 
menthol concentration of the extract. The menthol 
content of the sheet is then calculated from the 
menthol concentration and expressed in grams per 
square meter. 

The gas chromatograph is calibrated with 
known standards containing precise amounts of 
menthol. Samples of the material to be tested are 
of standard dimensions, the samples being cut 
from the center of the material. The samples are 
preferably cut along the width of the sheet, also 
known as the cross direction. From a stack of ten 
samples, one sample is removed from the middle 
of the stack, folded and placed in an Erlenmeyer 
flask that has been preloaded with fresh isopropyl 
alcohol. For example, 20 milliliters of isopropyl 
alcohol is used with 21.61 cm 2 (3.35 square inches) 
of sheet. 

The sample is placed on a shaker for three 
preferably 250 rpms to extract the menthol. After 
three hours, a disposable syringe is used to re- 
move one milliliter of solution from the flask and 
injected into a gas chromatograph vial. Another 
syringe is used to inject one milliliter of the men- 
thol standard into a gas chromatograph vial. Com- 
parison of the sample with the known menthol 
concentration is then run on the gas chromatog- 
raph and the results recorded. 

The results from the gas chromatography test 
serve to confirm the menthol content in the flavor 
release material. If the carbon content in the ma- 
terial is at the specified level, and the flavorant is 
completely adsorbed in the carbon, then the 
amount of flavorant actually adsorbed should equal 
the amount specified. If it is found that the amount 



of flavorant is below or above the amount specified, 
the sheet is discarded and the process of impreg- 
nating flavorant is repeated using a new sheet 
already tested for carbon content. 

5 If the flavorant content measured is at the 

specified level, the sheet is stored for later use. 
The sheet is stored by rolling it up and wrapping it 
in aluminum foil. The aluminum foil helps to elimi- 
nate migration of the flavorant before it is com- 

10 pletely adsorbed in the active surface agent. 

To demonstrate the flavor release properties of 
the material of the present invention, the test ap- 
paratus shown in Fig. 3 has been found to be 
useful. 

75 The apparatus shown in Fig. 3 may be termed 

a "plug desorber" and is comprised of a column of 
glass tubing (1) with an inside diameter of approxi- 
mately 7 mm surrounded by a furnace (2) whose 
temperature can be carefully maintained with a 

20 temperature controller (not shown). The tempera- 
ture is measured with a thermocouple (3), and the 
furnace extends 25.4 cm (ten inches) (4) above the 
position of the test sample (5). The test sample 
plug (5) is placed in the apparatus at the exact, 

25 same position each time by use of a fiducial mark 
(6). An air/nitrogen inlet (7) provides the gas for 
heating the sample (5). The bottom of the column 
(1 ) is heated and insulated (8), and the exit aerosol 
(9), composed of air or nitrogen plus flavorant, is 

30 pulled through a gas chromatograph (not shown) 
with a Borgwaldt smoking machine (not shown), for 
analysis of the flavor content. The use of the Borg- 
waldt smoking machine allows the samples to be 
tested under different smoking conditions. A typical 

35 set of puffing conditions used was a 35 milliliter 
puff with a two-second duration and a repetition 
puff every 30 seconds. The gas temperature at the 
sample location was typically or normally set at 
150* C. 

40 Using the plug desorber, it was shown that for 
a given set of conditions one could predict the 
flavor delivery knowing the carbon tetrachloride 
pickup in the flavor release material. This relation- 
ship is shown in Fig. 4. 

45 With the plug desorber, it is possible to deter- 
mine the delivery on a puff by puff basis of a 
flavorant; e.g., menthol that would be delivered to a 
cigarette user under typical smoking conditions. 
Fig. 5 shows the menthol delivery profile for two 

50 different flavor release materials. This enables a 
cigarette producer to know how much flavor the 
cigarette user will receive without going through 
costly production runs and extensive testing of 
cigarettes. 

55 The following examples are provided in order 
to further illustrate various embodiments of the 
invention but should not be construed as limiting 
the scope thereof. 
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Example 1 

A 40.7 g/m 2 sheet is made on a paper machine 
containing ceiluiose fibers and a surface active 
carbon. A carbon tetrachloride adsorption number 
is run on the paper sample obtaining a value of 5.9 
g/m 2 . Since it is known by experimentation that the 
sample of activated carbon used to make the paper 
will adsorb 63% of its weight of CCU, the above 
measured CCU number shows that the paper con- 
tains 23% activated carbon. Knowing that this 
amount of activated carbon is in the sheet, it would 
take an application of 3.5 g/m 2 of menthol to fully 
saturate the activated in the paper. After the carbon 
has adsorbed the menthol, the sheet has little or no 
odor of menthol at ambient conditions but, when 
raised to an elevated temperature, the paper will 
give off a constant odor or taste of menthol. 

Example 2 

A 40.2 g/m 2 sheet is made of a paper machine 
containing cellulose fibers and a surface active 
carbon. A value of 4.3 g/m 2 was obtained for the 
carbon tetrachloride adsorption number. This sheet 
contained 17% activated carbon. In order to fully 
saturate the sheet with menthol, 2.6 g/m 2 of men- 
thol is needed to be applied to the sheet. For this 
sheet, a second flavorant, peppermint, was used to 
produce the final finished sheet. The menthol was 
coated on first with a rotogravure roll to put on 2.4 
g/m 2 . Analytical results from the gas chromatog- 
raph confirmed the correct level of menthol in the 
paper sheet. The roll of material was wrapped and 
allowed to set until all the menthol was adsorbed 
by the activated carbon. The roll was retreated a 
second time with an aqueous solution of pepper- 
mint and glycerin. Analytical results confirmed that 

0. 10 to 0.13 g/m2 peppermint and 1.5 g/m2 of 
glycerin were printed on the sheet. Follow-up 
smoking panel tests on cigarettes containing the 
above treated paper as a plug in the mouth end 
piece confirmed the taste of both menthol and 
peppermint. The flavor impression was considered 
to be reasonably uniform over the smoking of the 
cigarette. 

It will be appreciated that various alternative 
embodiments are contemplated. For example, the 
flavor release material may be formed in shapes 
other than a sheet. Furthermore, positional adjec- 
tives such as lower and upper are used only to 
provide an understanding of the interrelationship of 
various parts of the invention. 

Claims 

1. A flavor release material, comprising fibers, 
active surface agent and flavorant, said ma- 



terial controllably releasing flavorant upon ex- 
posure to a constant predetermined elevated 
temperature, said material being obtainable by 
a method comprising the following steps: 
5 - combining a fiber portion with active sur- 

face agent and forming the material into 
a desired shape, 

- analysing the actual content of active 
surface agent in the material of fibers 

10 and active surface agent, 

- adding to the material of fibers and ac- 
tive surface agent a flavorant in an 
amount to reach but not exceed the ad- 
sorption level of the active surface agent, 

75 whereby the active surface agent is fully 

saturated with flavorant, and 

- testing the material for flavorant content 
to verify the actual amount of flavorant 
adsorbed in the active surface agent in 

20 the material. 

2. The material of claim 1 , wherein the fiber com- 
prises cellulosic or synthetic material. 

25 3. The material of claim 1 or 2 wherein the active 
surface agent comprises activated carbons, 
molecular sieves and polymer microsponges. 

4. The material of one of the preceding claims, 
30 wherein the flavorant is menthol, tobacco va- 
por, or other fragrances and flavors. 

5. The material of one of the preceding claims 
wherein the amount of active surface agent is 

35 determined by the amount of adsorption of 

carbon tetrachloride (CCU). 

6. The material of one of the preceding claims 
wherein the flavorant is added by means of a 

40 rota gravure printing procedure. 

7. The material of one of the preceding claims 
wherein the amount of flavorant actually ad- 
sorbed is determined by means of gas 

45 chromatography. 

8. The material of one of the preceding claims 
wherein the active surface agent is in the 
range of 0.1 - 40% by weight. 

50 

9. The material of one of the preceding claims 
wherein the shape of the material is a sheet. 

10. A method of manufacturing a flavor release 
55 material comprising the steps of: 

- combining a fiber portion with an active 
surface agent portion and forming the 
material into a desired shape, 
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- analysing the actual content of the active 
surface agent in the material of fibers 
and active surface agent, 

- adding to the material of fibers and ac- 
tive surface agent a flavorant in an 5 
amount to reach but not exceed the ad- 
sorption level of the active surface agent, 
whereby the active surface agent is fully 
saturated with flavorant, and 

- testing the material for flavorant content w 
to verify the actual amount of flavorant 
adsorbed in the active surface agent in 
the material. 

11. The method of claim 10 wherein the shape is a 15 
sheet. 

12. The method of claim 10 or 11 wherein the fiber 
portion comprises cellulosic or synthetic ma- 
teria!. 20 

13. The method of one of claims 10 to 12 wherein 
the active surface agent comprises activated 
carbons, molecular sieves, and polymer micro- 
sponges and other known active surface 25 
agents. 

14. The method of one of claims 10 to 13, wherein 
the formation of the sheet is by a wet laid 
process. 30 

15. The method of one of claims 10 to 13 wherein 
the formation of the sheet is by a dry laid 
process. 



16. The method of one of claims 10 to 15 wherein 
the active surface agent content is measured 
by the amount of adsorption of carbon tetra- 
chloride (CCU). 

17. The method of one of claims 10 to 16 wherein 
the flavorant comprises menthol, tobacco va- 
por, or other fragrances and flavors. 

18. The method of one of claims 10 to 17 wherein 
the flavorant is added by means of a rota 
gravure printing procedure. 

19. The method of one of claims 10 to 18 wherein 
the flavorant content is determined by gas 
chromatography. 

20. The method of one of claims 10 to 19 wherein 
the active surface agent content is in the range 
of 0.1-40% by weight. 



PatentansprUche 

1. Aroma freisetzendes Material, umfassend Fa- 
sern, ein oberflachenaktives Mittel und einen 
Aromastoff, wobei das Material den Aromastoff 
steuerbar freisetzt, wenn es einer konstanten, 
im voraus festgelegten, erhohten Temperatur 
ausgesetzt ist, wobei das Material durch ein 
Verfahren erhaltlich ist, das die folgenden 
Schritte umfaBt: 

- Kombinieren eines Faserteiles mit einem 
oberflSchenaktiven Mittel und Formen 
des Materials zu einer gewUnschten 
Form, 

- Analysieren des tatsach lichen Gehalts an 
oberflSchenaktivem Mittel in dem Materi- 
al aus Fasern und oberflSchenaktivem 
Mittel, 

- Zugabe eines Aromastoffes zu dem Ma- 
terial aus Fasern und oberflachenaktivem 
Mittel in einer solchen Menge, daB der 
Adsorptionswert des oberflSchenaktiven 
Mittels erreicht, aber nicht Uberschritten 
wird, wodurch das oberflachenaktive Mit- 
tel vollstandig mit dem Aromastoff gesat- 
tigt ist, und 

- Testen des Materials auf den Aromastoff- 
gehalt, um die tatsachliche Menge an 
Aromastoff, die in dem oberflachenakti- 
ven Mittel in dem Material adsorbiert ist, 
festzustellen. 

2. Material nach Anspruch 1, wobei die Faser 
celluloseartiges Oder synthetisches Material 

35 umfaBt. 

3. Material nach Anspruch 1 Oder 2, wobei das 
oberflachenaktive Mittel Aktivkohlen, Moleku- 
larsiebe und Polymer-Mikroschwamme umfaBt. 

40 

4. Material nach einem der vorangehenden An- 
sprOche, wobei der Aromastoff Menthol, Ta- 
bakdampf oder ein anderer Duft und ein ande- 
res Aroma ist. 

45 

5. Material nach einem der vorangehenden An- 
sprUche, wobei die Menge des oberflachenak- 
tiven Mittels durch die Adsorptionsmenge von 
Kohlenstofftetrachlorid (CCU) bestimmt wird. 

50 

6. Material nach einem der vorangehenden An- 
sprUche, wobei der Aromastoff durch ein Rota- 
Prageverfahren zugegeben wird. 

55 7. Material nach einem der vorangehenden An- 
sprOche, wobei die Menge an tatsSchlich ad- 
sorbiertem Aromastoff durch Gaschromatogra- 
phie bestimmt wird. 
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8. Material nach einem der vorangehenden An- 
sprGche, wobei das oberflachenaktive Mittel im 
Bereich von 0,1 - 40 Gew.-% vorhanden ist. 

9. Material nach einem der vorangehenden An- 
sprGche, wobei die Form des Materials ein 
Blatt ist. 

10. Verfahren zur Herstellung eines Aroma freiset- 
zenden Materials, welches folgende Schritte 
umfaBt: 

- Kombinieren eines Faserteiles mit einem 
oberflachenaktiven Mittel und Formen 
des Materials zu einer gewOnschten 
Form, 

- Analysieren des tatsa'chlichen Gehalts an 
oberflSchenaktivem Mittel in dem Materi- 
al aus Fasern und oberflachenaktivem 
Mittel, 

- Zugabe eines Aromastoffes zu dem Ma- 
terial aus Fasern und oberflachenaktivem 
Mittel in einer solchen Menge, dafl der 
Adsorptionswert des oberflachenaktiven 
Mittels erreicht, aber nicht Oberschritten 
wird, wodurch das oberflachenaktive Mit- 
tel vollstSndig mit dem Aromastoff gesSt- 
tigt wird, und 

- Testen des Materials auf den Aromastoff- 
gehalt, urn die tatsachliche Menge an 
Aromastoff, die in dem oberflachenakti- 
ven Mittel in dem Material adsorbiert ist, 
festzustellen. 

11. Verfahren nach Anspruch 10, wobei die Form 
ein Blatt ist 

12. Verfahren nach Anspruch 10 oder 11, wobei 
der Faserteil celluloseartiges oder syntheti- 
sches Material umfaBt. 

13. Verfahren nach einem der AnsprGche 10 bis 

12, wobei das oberflachenaktive Mittel Aktiv- 
kohlen, Molekularsiebe und Polymer-Mikro- 
schwamme und andere bekannte oberflachen- 
aktive Mittel umfaBt. 

14. Verfahren nach einem der AnsprGche 10 bis 

13, wobei die Bildung des Blattes durch ein 
NaBablegeverfahren erfolgt 

15. Verfahren nach einem der AnsprGche 10 bis 
13, wobei die Bildung des Blattes durch ein 
Trockenablegeverfahren erfolgt. 

16. Verfahren nach einem der AnsprGche 10 bis 
15, wobei der Gehalt des oberflachenaktiven 
Mittels durch die Adsorptionsmenge von Koh- 
lenstofftetrachlorid (CCU) bestimmt wird. 



17. Verfahren nach einem der AnsprGche 10 bis 

16, wobei der Aromastoff Menthol, Tabak- 
dampf oder einen anderen Duft und ein ande- 
res Aroma umfaBt. 

5 

18. Verfahren nach einem der AnsprGche 10 bis 

17, wobei der Aromastoff durch ein Rota-PrS- 
geverfahren zugegeben wird. 

70 19. Verfahren nach einem der AnsprGche 10 bis 

18, wobei der Aromastoffgehalt durch Gaschro- 
matographie bestimmt wird. 

20. Verfahren nach einem der AnsprGche 10 bis 
75 19, wobei der Gehalt des oberflachenaktiven 

Mittels im Bereich von 0,1 - 40 Gew.-% liegt. 

Revendlcatlons 

20 1. Materiau libelant un ardme, comprenant des 
fibres, un agent a surface active et un parfum, 
ledit mateViau libe>ant de fagon maitriste le 
parfum lorsqu'il est expose* a une temperature 
elev4e constante et predetermined, ledit mat£- 

25 riau pouvant etre obtenu par un proc6d6 com- 

prenant les Stapes suivantes : 

- la combinaison d'une portion de fibres 
avec un agent a surface active et la 
conformation du mateViau en une forme 

30 voulue, 

- le dosage de la teneur r^elle en agent a 
surface active dans le mateViau constitue* 
des fibres et de I'agent a surface active, 

- I'addition au mateViau constitue* des fi- 
35 bres et de I'agent a surface active d'un 

parfum en quantity atteignant mais n'ex- 
ctdant pas la capacity d'adsorption de 
I'agent a surface active, grace a quoi 
I'agent a surface active est entierement 
40 sature* de parfum, et 

- le dosage de la teneur en parfum du 
materiau pour verifier la quantity re el I e 
de parfum adsorbee dans I'agent a surfa- 
ce active du materiau. 

45 

2. MateViau selon la revendication 1, dans lequel 
la fibre est constitute d'un mateViau cellulosi- 
que ou synthStique. 

so 3. MateViau selon la revendication 1 ou 2, dans 
lequel I'agent a surface active comprend des 
charbons actifs, des tamis moltculaires et des 
micro-6ponges en polymere. 

55 4. MateViau selon I'une des revendications pr6c£- 
dentes, dans lequel le parfum est du menthol, 
de la vapeur de tabac ou d'autres parfums et 
aromes. 
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5. MatSriau selon Tune des revendi cations pr6c£- 
dentes, dans lequel la quantity d'agent h surfa- 
ce active est d£termin£e par la quantity de 
tetrachloride de carbone (CCU) adsorbSe. 

6. MatSriau selon Tune des revendi cations pr6c6- 
dentes, dans lequel le parfum est ajoutS en 
utilisant un procSde d'impression par rotogra- 
vure. 

7. MatSriau selon Tune des revendications prSce- 
dentes, dans lequel la quantity de parfum r6el- 
lement adsorbee est d&erminSe au moyen 
d'une chromatographie en phase gazeuse. 

8. Mat6riau selon Tune des revendications pr£c6- 
dentes, dans lequel I'agent & surface active est 
compris dans la gamme de 0,1 & 40% en 
poids. 

9. MatSriau selon Tune des revendications pr6c£- 
dentes, dans lequel !a forme du matdriau est 
une feuille. 

10. Proc£d§ de fabrication d'un matSriau libdrant 
un arome comprenant les Stapes consistant k : 

- combiner une portion de fibres avec une 
portion d'agent k surface active et 
conformer le materiau en une forme vou- 
lue, 

- doser la teneur r6elle en agent k surface 
active du mat^riau constituS des fibres et 
de I'agent k surface active, 

- ajouter au mat^riau constituS des fibres 
et de I'agent k surface active un parfum 
en quantity atteignant mais n'excSdant 
pas la capacity d'adsorption de I'agent k 
surface active, grace k quoi I'agent k 
surface active est entferement satur6 de 
parfum, et 

- doser la teneur en parfum du matSriau 
pour verifier la quantity rSelle de parfum 
adsorbee dans I'agent k surface active 
du mat§riau. 

11. Proc6d6 selon la revendication 10, dans lequel 
la forme est une feuille. 

12. ProcSdS selon la revendication 10 ou 11, dans 
lequel la portion de fibres comprend un mat§- 
riau cellulosique ou synthStique. 

13. Proc6d6 selon Tune des revendications 10 k 
12, dans lequel I'agent k surface active com- 
prend des charbons actifs, des tamis mo!§- 
culaires, des micro-sponges en polym&re et 
d'autres agents k surface active connus. 



14. ProcSdS selon Tune des revendications 10 k 
13, dans lequel la formation de la feuille se fait 
suivant un proc6d£ par voie humide. 

5 15. Proc6d6 selon Tune des revendications 10 k 
13, dans lequel la formation de la feuille se fait 
suivant un proc6d6 par voie s&che. 

16. ProcSdS selon Tune des revendications 10 a 
w 15, dans lequel la teneur en agent k surface 

active est mesurge par la quantity de t&rachlo- 
rure de carbone (CCU) adsorbSe. 

17. ProcSdS selon Tune des revendications 10 & 
75 16, dans lequel le parfum comprend du men- 
thol, de la vapeur de tabac ou d'autres par- 
fums et ardmes. 

18. Proc£d6 selon I'une des revendications 10 & 
20 17, dans lequel le parfum est ajoute en utili- 
sant un proc£d6 d'impression par rotogravure. 

19. ProcSde selon I'une des revendications 10 k 

18, dans lequel la teneur en parfum est d6ter- 
25 min§e par chromatographie en phase gazeuse. 

20. ProcSdS selon I'une des revendications 10 & 

19, dans lequel la teneur en agent k surface 
active est comprise dans la gamme de 0,1 & 

30 40% en poids. 
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FIBER PORTION 
CELLULOSE (WOOD, 
TOBACCO, FLAX, ETC.) 
SYNTHETIC (POLYESTER, CELLULOSE 
ACETATE, POLYPROPYLENE, ETC) 



ACTIVE SURFACE AGENTS 
ACTIVATED CARBONS 
MOLECULAR SIEVES 
POLYMER MICROSPONGES, ETC 



SHEET FORMATION 
WET LAID OR DRY LAID 



ACTIVE SURFACE AGENT CONTENT TEST 



FLAVOR ADDITION 
ORGANIC FLAVORS, FRAGRANCE, ETC. 
(MENTHOL, TOBACCO VAPOR, ETC.) 



FLAVORANT CONTENT TEST 



(OPTIONAL STEP) 
ADDITION OF WATER OR LUBRICANT 
(GLYCERIN) 



FIG. 1 
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